INTRODUCTION
Multiple mating is a widespread phenomenon among insect females (Thornhill and Alcock, 1983; Smith, 1984; Ridley, 1988) . If the sperm of the first male is not exhausted before female remating, then sperm competition occurs in the storage organs of the female between the sperms of different origin (Parker, 1970 (Parker, , 1984 .
Sperm predominance, usually that of the last mated male, is the general result of * Correspondence and reprints this competition. When there are genetic differences in the degree of predominance, sperm predominance may result in sexual selection. Prout and Bundgaard (1977) showed theoretically how this type of selection could maintain a population in stable equilibrium for 2 alleles. The mating strategies of many species are determined by the importance of sperm predominance in males and multiple mating in females (Smith, 1984) .
Several experimental studies have been carried out to ascertain the degree of sperm predominance in Drosophila (Gromko et al, 1984) . In the present work, we have studied sperm predominance in the cactophilic species Drosophila buzzatii. In addition, the frequency of double mating and its influence on the total female productivity were determined. D buzzatii belongs to the repleta group of Drosophila and several aspects of its ecology and mating behaviour have been extensively studied in our laboratory (Ruiz et al, 1986 , Santos et al, 1988 , 1989 All the individuals were grown at nearly optimal density (4-5 larvae per cm 3 of medium). A modified formula of David's killed-yeast Drosophila medium (David, 1962) (Boorman and Parker, 1976) . P 2 w is the weighted mean of P 2 , equivalent to the mean of progeny proportions per female weighted by the female's total productivity. P I is the fraction of offspring sired by the first male and P' is the proportion of the first male's sperm that is used by a female before she remates (Gromko et al, 1984) . P' was estimated from the control crosses as the weighted proportion of lst-3-day offspring over total female productivity. Both P, and P Z were estimated from the female offspring, since the male offspring did not allow ascertainment of the sperm origin. (Dixon, 1985) to compare the P 2 values. The P 2 angular mean was used as the dependent variable. Differences were statistically significant between groups la, 2a and 1b, 2b (change in the order of males, P < 0.001), but not between groups la, 1b and 2a, 2b (change in the female genotype, P = 0.33). So the variation in P 2 is a function of the male genotype. We find, therefore, a high degree of predominance of the last mated male, as well as possible selective differences in this component.
A possible source of error in the estimation of the P 2 values must be now considered. If during the time in which the 2nd cross occurs a female remates more than once, then our P 2 values will be spurious, since they will correspond to P2,3,...,n,! where n is the number of times a female has remated from the begining of the experiment. Patterson and Stone (1952) found that the time between matings was > 135 h in this species. This, however, is not consistent with our results, since the percentage of females that remated was practically 100% (only 3 fertile females did not produce offspring from the 2nd mate). Therefore, the time to remate in our population would be somewhat lower, but we do not know how much lower.
Wheeler (1947) found that D buzzatii presents a high degree of expression of the insemination reaction. Patterson and Stone (1952) and Markow (1985) suggest that the insemination reaction works as a mechanism to preclude remating in females. Accordingly, D buzzatii females would present a long refractory period before period remating, which would diminish the chances of a remating during the period of the 2nd cross. In this sense, D buzzatii would be analogous to D mojavensis, which delays additional matings (Markow, 1985) . On the other hand, we have estimated the P 2 values in the case of females being remated 2 or 3 times. We have supposed that the proportion between Pi and P i _ 1 is 1:2. This assumption is based on the values of P 2 and P 3 found in D hydei by Markow (1985) . For Except for groups 1b and 3b, statistically significant differences were found for the total progeny between the single and double mated females. Similar results have also been obtained in D pseudoobscura (Turner and Anderson, 1983) and D Tnojavensis (Markow, 1982) , although contrary results have been reported for D melanogaster (cf Boorman and Parker, 1976; Prout and Bundgaard, 1977; Gromko and Pyle, 1978; Alvarez and Fontdevila, 1981) . In our case, it is clear that a single insemination is not sufficient to fertilize all the eggs a female can normally lay. This is against one assumption of the model of Prout and Bungaard (1977) , which claims that female output is independent of the number of matings.
DISCUSSION
In the face of sperm competition, the male strategies can lead to 2 different, not necessarily exclusive, ways of adaptation. One which increases P l , the fraction of offspring sired by the first male, either by an increase of P' (ie, through an increase in the time before female remating) or by &dquo;resisting&dquo; the predominance of the second male. The other way is to increase P a . Our results seem to suggest that the male mating strategy of D buzzatii is to maximize P 2 (ie the &dquo;remator&dquo; strategy) as well as P' (see Gwynne, 1984; p 141 for a possible selective explanation), whereas that of the female is multiple mating. In order to confirm this conclusion it would be necessary to perform different experiments with other stocks and varying the time of the second cross, since P 2 could depend both on the stock background and on the remating time (Boormer and Parker, 1976) . Gwynne (1984) believes that the males of those species with higher predominance supply food to the female or to his offspring. Markow and Ankney (1984, 1988) found in D mojavensis that males transfer nutrients to females. We have indirect evidence that D buzzatii males transfer yeast to females during mating (Starmer et al, 1988) . Thus, transmission of nutrients might help to explain the increases in female productivity with the number of matings. A more likely possibility to account for female multiple mating is in relation with the high total productivity found in this species (Barker and Fredline, 1985; Barbadilla, 1986) . Ridley (1988) (Ruiz et al, submitted) this prediction has proved to be essentially correct.
